Characterization of early IL-12, IFN-alphabeta, and TNF effects on antiviral state and NK cell responses during murine cytomegalovirus infection.
Murine cytomegalovirus (MCMV) infection of mice induces early cytokines. Although certain of these can directly inhibit viral replication, they also can promote defense by activating NK cells. MCMV induces IFN-alphabeta-dependent NK cell cytotoxicity and IL-12-dependent NK cell IFN-gamma production. Studies were initiated to define cytokine-mediated NK and T cell-independent antiviral defense and specific cytokine-elicited NK cell responses during MCMV infections. IFN-alphabeta, TNF, IL-12, and IFN-gamma were all shown to be induced 2 days after infection of immunocompetent mice. Infections of NK and T cell-deficient mice demonstrated that virus-induced IFN-alphabeta, TNF, and IL-12, but not IFN-gamma, were produced independently of these populations, and that IL-12 production occurred in the absence of detectable IFN-gamma. In vivo neutralization studies of IFN-alphabeta, TNF, and IL-12 showed that each of these factors had NK and T cell-independent antiviral functions, as well as specific effects on NK cell responses. Examination of NK cell cytotoxicity, blastogenesis, and IFN-gamma production demonstrated that: IL-12 was required for NK cell IFN-gamma production but not blastogenesis and cytotoxicity; IFN-alphabeta was necessary for NK cell blastogenesis and cytotoxicity but not IFN-gamma production; and TNF facilitated IFN-gamma production but inhibited NK cell cytotoxicity. This work defines the biologic consequences of early cytokine expression during viral infection.